Nowadays, worldwide competition and need for possessing competitive advantage have forced Iranian small and medium sized enterprises (SMEs) to employ information technology (IT) to take advantage of their benefits. Due to SMEs" special characteristics generally referred to as resource poverty, these businesses are more inclined to purchase packaged software to meet their organizational needs for advanced computational technologies. However, the evaluation and selection of appropriate packaged software which satisfactorily meet these requirements is a complicated software engineering process and the selection of wrong packaged software can dramatically impose negative impacts over business processes and profitability. Using a questionnaire-based survey to collect data from the managers of manufacturing SMEs, IT experts, vendors, producers of packaged software and software engineers in Iran, as well as through applying the multiple criteria decision making (MCDM) method, TOPSIS, this paper aims to answer the question which domestically provided software package is the fittest with the needs of Iranian manufacturing SMEs. The methodology and findings offer valuable insights to decision makers to select the most appropriate packaged software to fit with business process.
Introduction:
The contemporary globalized market dominated by information revolution has metamorphosed result that companies need to intensify investment in computerprocessing and data preparation appliance to sustain their competitive positions [1] . On account of these technological advancements, the implementation and application of Information Technology (IT) has been increased to improve overall business efficiency through reducing total costs, adding value to products and services, maximizing return on investment and providing better services to customers, [2] in particular in SMEs [3, 4, 5, 6] . Like large organizations, SMEs are incrementally employing IT to made preparations for possessing sustainable competitive position in highly dynamic economy [7] . Notwithstanding IT has been considerably integrated and applied to business, numerous surveys conducted through the SMEs have shown a member of unsuccessful IT adoptions [8, 9, 10] . As a result, in order to address this problematic situation, a variety of solutions have been proposed which includes the use of packaged software [11] . There is rich buddy of literature suggesting that organizations including SMEs are increasingly shifting from using general IT application and developing new software to standardized, packaged software which is designed and developed for specified applications [11, 12] . Packaged software is a form of information technology application in the market and is provided by vendors, distributors/ representatives and stores [12] . These types of IT solutions have been largely popularized since Enterprise Resource Planning (ERP) was introduced in 1990s [11] . Packaged software can cover wide range of organizational processes and activities such as word processing, inventory control, accounting, production planning and control, simulation and Customer relationship management (CRM) [12, 13, 14, 15, 16] .
In the context of SMEs, process of selecting and purchasing packaged software appears to be different due to specific characteristics of these businesses [1] . It has been exhaustively substantiated that SMEs have specific uniqueness and characteristics that differentiate them from large organizations. A number of factors such as intrinsic behaviors and characteristics of the industrialist or owner/manager may bring about these dissimilarities. It has long been acknowledged that the management methods and functions of SMEs are dissimilar to large organizations [17] . SMEs mainly have simple and highly centralized structures with the chief executive officers (CEOs) in which, in most cases, owner and chief manager are one and same person [17] . A number of studies have revealed that in SMEs, the role of CEOs (top management or owner/manager) is central to enterprise since their decision influence all firms" activities, both in current and in future [18, 19] . This also refers to IT adoption decision from planning stage to implementation, maintaining and system upgrade stages [3] .
Consequently, with regard to SMEs" unique characteristics, as well as impacts of environment in packaged software selection factors, different frameworks and procedure may be required in the software package selection process by SMEs" owners and managers when it comes to select packaged software in SMEs, in particular in different countries [14] .
Nowadays, as Iranian SMEs awareness of the need to derive benefit from IT is growing, the majority of them continue to invest on IT to increase competitiveness. However, regarding this fact that Iranian SMEs are suffering from restricted financial, human and technical resources, they usually purchase packaged software to satisfy their business needs for IT. In addition most of Iranian SMEs are selecting and using domestically provided software package instead of worldwide distributed software. Due specific characteristics of Iranian SMEs such as differences on official definition of small and medium sized enterprise in Iran and unique economic structure, reasons affecting selection of packaged software by these businesses can be relatively different.
With regard to above mentioned views, this research investigates and present factors affecting selection of packaged software by Iranian SMEs to presents fitting methodology to suggest the most appropriate domestic packaged software for manufacturing SMEs in Iran.
Factors used in the selection of Iranian packaged software:
According to the literature, several factors were found to influence the selection of packaged software [12, 14, 20, 21, 22] . Through the review of literate, these factors are listed and defined in Table 1 . These factors which affect the decision of CEOs of SMEs in selecting appropriate packaged software are attributable to the technical and nontechnical characteristics of packaged software, technical and non-technical specification of software provider and/or vendor and finally suggestion received from technical and nontechnical sources. Opinions given by outside personal acquaintances about the importance, benefits and worth of certain packaged software for business In the context of Iran SME sector, 12 packaged software described in Table 2 were found to cover the most demands of Iran"s market for domestic packaged software, thus, these 12 packaged software have chosen as the 12 alternatives of this study. It should be considered that the packaged software having same code belongs to same vendors, but their feathers are different regarding their level of sophistication. For example, software A1 and A2 belongs to one producer, but, since their level of sophistication is different as shown in table 1 (A2 has one more feather than A1 which is named Production control, therefore, A2 is much more expensive), they are categorized as different packaged software. 
Research Methodology:
This research investigates and presents factors affecting selection of packaged software by Iranian SMEs to provide fitting methodology by using Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) to suggest the most appropriate domestic packaged software for Iranian manufacturing SMEs. The sampling frame of this research includes all manufacturing SMEs located in the main industrial areas of Semnan Province. The list of SMEs was obtained from the web site of the Semnan administration of industries and mines (http://www.imo-semnan.ir/). In this research, small enterprise is defined by a number of employees and it refers to enterprise with fewer than 50 employees while medium-sized enterprise refers to enterprise by the greatest extent of 250 annual work units.
As stated previously, IT adoption process in SMEs is directly affected by top management (Nguyen, 2009 ) where in most cases, owner and chief manager are one and the same person (Nie, 2007) . Hence, only CEOs (owners or managers) of the manufacturing SMEs are targeted as the respondents of this research since they own or oversee the entire operations of their business and are responsible and decision maker for all stages of IT adoption. Therefore, using a questionnaire-based survey, 121 CEOs of SMEs were interviewed. This survey aims to reveal the perceived importance of factor listed in Table  1 , which affect the selection of packaged software. In addition a number of interviews with IT experts, vendors, producers of packaged software and software engineers were also performed to determine the status of each packaged-software regarding each criterion. These criteria includes both quantitative and qualitative. Using questions with five-point Likert answers, the answer of interviewed experts to qualitative questions range for example from very low to very high, very weak to very strong and etc. Within 32 investigated criteria, price, time of implementation (days) and vendor"s market share (C1, C2 and C3) in decision matrix (Table 3) are quantitative, as a result, all remaining 29 criteria in decision matrix are quantitative. Therefore, with the contribution of experts in this field (IT experts, vendors, producers of packaged software and software engineers), those had also contributed in the evaluation of each software package"s 32 criteria, as well as by using spatial bipolar scale as one of the most appropriate method for qualitative to quantitative conversion, the values of these 29 qualitative criteria for each packaged software (alternative) were converted to quantitative values to form the decision matrix of this study shown in Table 3 .
Within the previous literature, a number of approaches such as multi-criteria decision making analysis, mathematical optimization, scoring, ranking, and mathematical optimization have been applied with the aim of IT tools selection [6] . In this research a TOPSIS-based method is used to offer the order of most appropriate domestic packaged software in Iran offered to SMEs. The multiple criteria decision making (MCDM) method, TOPSIS, is based on an aggregating function representing ""closeness to the ideal"". The TOPSIS method determines a solution with the shortest distance to the ideal solution and the greatest distance from the negative-ideal solution, but it does not consider the relative importance of these distances [23] . The aim of TOPSIS is to find the closet solution to the ideal one since in the real world, access to the ideal answer and solution is almost impossible or inaccessible [24] .
In TOPSIS method, it is hypothesized that;
 Each attribute (variable) in the decision matrix takes either monotonically increasing or monotonically decreasing utility;  A set of weights for the attributes is required;  Any outcome which is expressed in a non-numerical way should be quantified through the appropriate scaling technique. 
Table (3): Decision matrix

Using a TOPSIS-based approach to solve the problem:
In this Research, using a TOPSIS-based approach, 12 alternatives are evaluated by 32 attributes (criteria). As a result, each problem can be defined as a numeral system which includes 12 point inside a 32-dimensional space; therefore, the chosen alternative solution should have the shortest distance from the positive ideal solution (A i + ) and the farthest distance from the negative ideal solution (A i -). After forming decision matrix (Table 3) , this approach is applied through six steps.
Descaling by normalized decision matrix:
Using formula (1), decision matrix has been transformed to the normalized decision matrix. The rationale behind is making these attributes (criteria) comparable, summable and subtractable. Thus, normalized decision matrix is calculated.
(1) i= ith row in decision matrix j= jth column in decision matrix ri j = normalized x ij xi j = value ij in decision matrix
Weighted normalized decision matrix:
In this step, the weighted normalized value v ij is calculated as: v ij = w i r ij , j = 1, …, m; i = 1, …, n, where w i is the weight of the ith attribute or criterion, and .
. For this problem, the Shannon entropy method is used. This method which is on the basis of information uncertainly within a data set was originated from information theory and was introduced in 1948 by Shannon [25] to provide a quantitative measure of the "uncertainty" represented by a discrete probability distribution [26] , which is based on three measures: entropy (E j ), degree of divergence (d j ), and degree of influence or weight of importance (F j ) [27, 28] .
, were m = number of attributes , where F j are the weights of importance (6) Here, it should be noted that in order to calculate weight of importance for each criteria, the data collected from 121 managers of SMEs have been used so that obtained Mean (in this study 5 point Likert scale has been used) for each criteria has been assumed as the weight of importance. Table 5 shows the calculated weight matrix using subjective values. Consequently, through multiplying weight matrix to normalized decision matrix, weighted normalized decision matrix has been resulted.
Determination of the ideal and negative-ideal solution:
After formulating the weighted normalized decision matrix, ideal and negative-ideal solutions are defined using following terms. TOPSIS method will rank order the alternatives based on their closeness to positive and negative ideal solutions [29] , so that chosen alternative solutions should have the shortest distance from the positive ideal solution (Ai + ) and the farthest distance from the negative ideal solution (Ai -). Positive-ideal separation:
Negative-ideal separation: At the next step, by using equation 9 and 10, positive-ideal and negative-ideal separation measures are calculated and shown in Table 6 :
Calculating the relative closeness to the ideal solution:
Using following formula, relative closeness to the ideal solution for each alternative have been calculated and shown in Table 7 .
Relative closeness of ith alternative to the ideal solution:
(11) Finally, a set of alternatives can now be ranked in preference order according to the descending order of C i * . In other word, alternatives (packaged software) having greater value C * will be the best choice respectively. Therefore, in this research, the order of best fit packaged software for Iranian SMEs will be as; E 1, E 2, B 2, B 1, C 3, C 2, C 1, D 3, D 2, A 2, D 1 , A 1
Conclusions:
This paper presents the TOPSIS-based approach to determine the fittest domestic packaged software with requirements of Iranian manufacturing SMEs. In order to determine the perceived importance of factors affecting the selection of packaged software, 121 CEO of manufacturing SMEs were interviewed through personal administrative questionnaire. In addition, in order to determine the status of 12 packaged software (available for Iranian SMEs) regarding each investigated factor affecting selection process, several interview with experts such as producers of packaged software and software engineers were also performed. The provided order of fittest domestic packaged available for manufacturing SMEs in Iran may help decision makers to select the most appropriate packaged software to fit with business.
